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[ff*^2] it|fe#$i*{±, A I (Augmentation Index) ffi-C&£, 
Jl 1 KifimoMMO^e 

<b#tii$tt^A ii^iww, it ^2 izmmcommMmmWo 

ft£M«^lim£;a£A iUti:, mUm^ntz^y^-^v ^y hfrhpfi 

hnibzti&A lifetime) 2 mmx$>z>, m^m2 ^tm^mmmmo 
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W y Yfrhm7E.<D$&mt-&2> / J?%: < <b & 1 M±<7>-b >-9--x ^ y YX\%&^ 

te^hmzwRz frizzy ^x-v * y hx^&zti&mfcm^fenmt^ 

MRStitz-ky-V-^u* y Yfrhmfc<7>$e.mz&h'pt£ <ti>\ M±<7)-t y*Y 
miRZtitz-ty-y-zcuj y YXWi&£tiZ>m®LmZt, mUMIRZtifzliy-ifJ- 

ti^>M^«t z\z-?<DmmxjEMikLtz^ mmmiRztif^yy-^isj > 
h -e^m $ tifzmuiEmtz titzmm$.M<omm t , misiiK^ ntzt yy-x. v 

fzmttmtztitzmkmz<Dmmt<D}tzMft~fz>. m^mi t fzi±2iztm 

m^tifz^y-^-j-u^ y ht*f£ft£n£M«^^ mtzmiRZtifz-tyirx. 
y*y Yfrhfft7E<7>$e.mzhz>'pte < t i> l m^±^-t y*tzz. v * y 

it&mmfcfiztz^-?<D9$i®-?]EmtLfz^ mmymtitztyy-^u* y 

&±<d± y*yzcv*yh xtm z titzmtttrnt z n/zmtmrnmu L^^m 
*^^&mm%t<Dit*n&-$-z>, $mmi tfz^2i t zum^mm^mmmo 

miRztitz-ky-y-zc]/* y h-c^m$ti^>M-«ff^> imft<v±mmjfmmm. 
^wmi-&mfflM&<Dmmi£t, mmmiR^^tz^y^-^u^y hfrhm^m 
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■ty-V-jLU* y hii*hffife<DmmK*>&4?& < t i> 1 1@J^Lt<7>-fc>-9-^i^ > h 

^ w > Yfrt>ffifc<Dmm^<h2>&% < ti> im&±<D-ty*rx.u* y b-e&m 

So 

[0 0 0 1 ] 

[0 0 0 2] 

[«^Mf] 

[0 0 0 3] 
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[0 0 0 4] 

[0 0 0 5] 
[0 0 0 6] 
[0 0 0 7] 

[#!*» i 1 

2 7 7 6 9 6 1 ^m. 

[0 0 0 8] 

[#™2] 

#^2002-320594 
[0 0 0 9] 
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tx.l£0. 2-0. 3 mmflJtOipiO) *.y*t*.V* > h £#&K?!l LfclttU* 

3MHfc-> 'J 3>MEMS (Micro Electro Mechanical Systems : 
t&oT Li 7 T^mffh-otzo ifz, ^ftO-t>*il/^>h!6»f)Ofi^ 

bid fci/^H«5&**ofco 

[0 0 10] 

^ab* 0 dopgaiwov^r, nil 7 *m^xnL<%%m-?z>o mi 7 a, i&m± 

K&A^iflftfffl (0. 2mmffi) %&-t>V-zci,* y YXWliE.2tifzB.foX Olftb 
L*:, -tr y-y-m^^MMzffiM^f^Ztlh^? * -?X$>2> A I (Augmentati 
on Index) £7F-f[I|"C£>&o AI ^H^OHM<7)S^^i3V> 

xmm^nmLx^&o 

[0 0 1 1 ] 

ii 7 iiZTF^iih x 7 \iz y ^y^-m-^M^mm^Bi-A im^ma, 

^?titv^o £*Ui, Ell 6 K7F$ti2>£ 7 ^mfflfrfrbMtiZ ¥ 
[0 0 12] 

^y^m-^^m^^Lxmmm^^L^mm'M^o z<dx7 %mmi* 
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[0 0 13] 

*f&9! tt - ti h <r> r*m £ x & $ ittz i> <d xh o r , iis v^O^fflS 4- lt*# L 

[0 0 14] 

mfo&mzzfcm^tktti-rz, mm<D-ty^^u* y v^^msm^y^t 
mm<ow.±.\ t z&z>*yy-^v* y h a^£*t£-t> 

[0 0 15] 

£t>K, ±^0#fjt»(i. A I (Augmentation Index) fflfC* £ £ t L 

[0 0 1 6] 

ii^±©*^tii/^ > h-e^tb^tL>&M^w^^^ai^tL<g,A ifttoM 

[0 0 17] 
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t i> lMLbo-t y hx&ttizn&mfamZfrb&itiZti2> A Hit 

[0 0 18] 

tiffl-ciE^b l fc^, i <d n -tmm\.<nn&v> raH&n k & it & s# s *l£ -t > 
witmm. t <o it * n m -r £ - 1 * l v » 0 

[0 0 19] 
[0 0 2 0] 

mit^tifzmmM^yn^m^(OL^^mi^ir^mmt, mnztitz* 

yy-jLU* y hfrhpJtm<D8£Mlz$)%>'J?% < 1 1> 1 mVX±.(DJiy*yzz.\s * y vx 

titmztit: mmt zntz mffl&Mti* l § * & n mfg t it * n m -r & 
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[0 0 2 1 ] 

hmm^mmitt, muzntz^yy-^y* y v^hm^mm^^^ 
< ti> i m&±<D-ty*r^\/* y Yxmfczn%mfcmtwmm'ik<ommtt 

[0 0 2 2] 

mfcvmmK&z&te < t i> i ito^>txi/^ > vx^m^n^mm^ 

^&&^&< l«±?>-t>^:r. W y VXtkmZtitzlEmtZtifzmWL 
[0 0 2 3] 

[0 0 2 4] 

tz*iy*r3-v* y hx^ta^ti^m^m^t, miRZtifz-tey-y-^y* y hfrh 

mTz.^m^h&'MKi ti> im&^^y^^uty Yxfa&zK&mm&M 
tvmrmwLznm-rz - tarn* 

[0 0 2 5] 
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o 

[0 0 2 6] 

111:, ^lioff^jc^tt^>MMJ^S«o^<7)JrW0^^-ro 

§IS 2 0 tZ^A,X*mJ&Zti, 0 (i^SPOjfiLffift 3 0 t&mzti&o ^Vf- 

Ml 0 <bjfiLEEft3 0 l£ffi^-7^i§lf Ltz&Wt*?, 

%mfc&7F ZtiT^ZtiK £ "C < , »M^M/6 J IfiU±ft 30^ ^ 
[0 0 2 7] 

OiiCPU (Central Processing Unit) 1 0 1 £$fx., WM 1 1 0 
^^wl^££t|££ftTlM1^£o CPUlOlli, ^'J10 8 & ^coffi'lS 
^« H T * -fe x L T 7° n 7" 9 a £ |f ft L T H^f L , ^ IgMMiJTE^e^w «rU A? 

[0 0 2 8] 

£ fc, CPUlOlli, 7f 10 9*^i-f>f>WPff^^ 

CPUlOlli, m^^yf-l 0 9^A^£ft7»mt-t^*^T, 
^10 2. # 1 0 3 & J: ^JfiLffift 3 0 ^^XUWmt^yk^-f h 0 fit, ifo. 
lEft 3 0^^ fflJ^lg* * $M Z> o 
[0 0 2 9] 

*°>"7°1 0 2£i:U f #l 03li, CPU 1 0 1 frhAtlZtifzmfflm^K^ 
i/^T, -b>+rg|5 2 0 iZ&t *l*^fC£2 l*mi±$>Z>^l$^%M2 \ P\CD^:%(D 

JE#ff-^£A/DM»l 0 6CAW^o 
[0 0 3 0] 
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xi/^h^t*t$n, &Uk2 l coffin «t oTiiJ^pf #w 
*o H«-fe>-^2 2 (4. ^mL^Mr^-^^^-t^^^v^ > hoft 

£tcv;i^-7°V?-»f 2 3 "7 1^-9-2 3^T>7°1 0 5KXtf 

[0 0 3 1] 

7>7'1 0 5(4, v;w^--7°lx^-9-2 3 5^<b ATJ^ft*:^^ ^ ^OlRafe-©-^ * 
^^^^^-eifi|iS$^ A/DfftSl 0 6CA*n. 
[0 0 3 2] 

A/DIK1 0 6 (4, ]±J3^y^r 1 0 4 7^A?j£*L^T^n^j§#-c&& 
BE^ff ^ fc , T^yi 0 5 frt>Ajj% tifzTi-u y^X*1b Z> WSkfe^ t £ rV 

9)vmm^m&Lx^ cpuioicA^t^o 

[0 0 3 3] 

fir, c pu i o i {4, fy^;vif^i^i o l o 8 tcm^ 

[0 0 3 4] 

Bi i c^$iL^$^i(oiw$i^i«i-t>t2 2 (4, auto h 

h^f>* 0 , ^m#fe^^<7)MMJ^S(4, 4 0 ^^>txi/ry h 
[0 0 3 5] 

III 2 i:^f7n-ft- b£ffiv>T, ^M<7)f^^MMiJ^e^i3tt^^ 
C P U 1 0 H s , ^'J10 8 ^^Olfi'lS^gtCT^-b^ tT7°n^^A^|f t±i 
[0 0 3 6] 

IH2 ^#Bstr, M&OiM5e£Ki$&1-&i;:f4, -b > « 2 0 £ 

O^m^^rliJ^fi^, l^l^^f^^McTiff^ (S 1 0 1) o 

lt, cpu 1 0 K4jflLSit3 0 izttLxmmn^zmm u ifiLffioiPJi^op^ 
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(S 1 0 3) o JfiU±ft3 OTtt«l#OjflLEE3&*Sl5g$n*t (S 1 0 5 

) , cpuioni, m&<r>mfe*mbrtz>ti*>. 1 103^11, k/ 

D^Sl 0 6 £^LTJ±:fj-fc >+J- 1 0 4^«bA^^tL*^|g2 1 rt^O^ 
f££nL&7^, £M^2 1 l*l<7>JE#^5cOffi;^ae££>5> J: d K*°>"/1 0 2 

+>-2 2 0ff)I^^t^ (S 1 0 7) o 
[0 0 3 7] 

^T<b*i, »ROtt»4r-€-n-€**Llftffii-4 (SI 0 9) o fOt i^EE^J^il 
IE$:WBE2nwi-&fc*K, CPU 10 Hi, ^2 1^^>o/:« 
#<Z)*HljliLffim±£^ffi*fc3feK (S 1 1 ltYES) > iiiE^#JE^J^^-t- 
-5> (S 1 1 3) o 
[0 0 3 8] 

xf-y/S 1 1 \ \zio\^^%M2 \n(Dl±tltfm&to&*M]ttzfr^fr<Dm 
5&fr&Kov>Tf±, ^H^tci3W^T^^n^^<7)T{i^vv 0 £tx.(i\ KM?£ 
•fe>-*2 2^ffi^n^Mr^OjZ±^«9 *j£Btr^¥S^^>tL(i, $tg2 1[*| 

[0 0 3 9] 

^t--7-7°S 1 1 3 tc^tt^iiiE#i±^<0^^^ov^T4> i/c, 

(i\ «®jflLffij^T<7)#i±^<7)|gHici5^T, j±t>mt^ttLxm®Lmm<vmttf 
a? & u ^m&j±tf tikTB-t&K t^rn^h 2> o 

[0 0 4 0] 

LT> ^^2 1 rtOJE^j^-r ? 7°S 1 1 3 XikizZ titzMjEWS. t & * 
i 9 , CPUlOKi, #10 3i3J:^>7°10 2 SrfHUfp-t & (SI 15) 0 
-f v»ofc^^fi2 1 fficDffiM ? iIIE#JEKii-t-&£. CPUlOlli 

#10 3^WC, ®IE#j±^$f#-r^o fcfc, flt^fftttCioTfliJE^jSIEflt 
^<b-f tifcti^ CPUlOlli, f« : i: ^E^-t >t 1 0 4 ^f. A/D^ 
SI 0 6 ^^Lt?:^LtAt)$^J±*i^MLt^-ti:iotWI, 

ftliEift 2004-3015870 
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£T*t£Wt::# 1 0 3 is XTfXVfl 0 2 fcftfJItp LTitIE}(pJ±£lt 

[0 0 4 1 ] 

EII-b>'t2 2<7)#EEt$ s ;IIEU&& CPU1 0 1 (±, ^.^OtfjiDR^il 
±.<n&W.**>^<ofetoffl&m~$ti*.>*)rx-v* y Y Z®:j£1r& (SI 17) 
o 7 7°S 1 1 7 [Z&tfh+iyitx-V * y hco&^&^o^rte, *$&Wfc 
&^xmfe2ti& &<7)-e(i& < , f:i:x.li\ «mMA^3feHttl®I U #12 0 
02-32059 4^$Rt;i3v^ri-e^rffl^L-rv^^^^*fflv^c < i:^ 

[0 0 4 2] 

>k^, CPUiOiii, 7^si l 7X"8kfcZiritz-ky*rsc]/ * y h i:i 
oTiJj^^ti^MfSJ: «K !&ffiimZMm-f2> (S 1 1 9) 0 
Ko^TJi, m^yu-^-^- h ^(ftilC^t^o LT> CPU 10 

ni, xf7rs 1 1 9<omm&onmxm*. mfe&T &t -em 

(S 1 2 1 "CYE S) o 7 7°S 1 2 l-CMfei&T-t&tiltXD&tiri^ 
[0 0 4 3] 

JR&0«l5e* f »T-f * C P U 1 0 1 l±, l±t)-kyy- 1 0 4 c9#J±£$fliH- 
#10 3^F*l> S^g2 1 £#M^1-&£#>K* 0 >-7°1 0 2 &ftf&$ 
(SI 2 3) o -f" IT, £E*-b>tl 0 4«ffE* f )IH^$ii4^, 
-fe>-9-gR2 O^iJ^fi^^TOL (S 12 5), -diOMMitiWMSfci&TI- 

& o 

[0 0 4 4] 

^T&^o *Htt^fit(±, flfftttLTAI (Augmentation Index) 
[0 0 4 5] 
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^t:H 5 l^ntv^ 0 A I 14, ±l(0^t7^S 1 1 9H£^T, CPU 1 

jov^T $ ft* k (4 % *y i^tf fR&s^a k^£*l&cpu -eitif: $ fix i> 

4 V> 0 

[0 0 4 6] 

H 3 £> 4 [2 4 SiJ^^n^M^BfP^ii^^d^bO^M^r^-fo 

tx.(f, m3i^2ti&m$Li> s fflfcztLtz%i&izii^ a imitA i = p i/p 2 

( & L < (4 A I (%) = (P2-P1) /P1X100) t LX^hth, 04 

A If (iA I = P 1/P 2 (&L<f4, A 

1 (%) = (P2-P1) /P2X100) LX&<btLZ> 0 ZZX% mrnT 1 
Kisit* l^^P 1 {4, ^MO'C^JCJ:-6JllLiSoem«jEm:*ffi : S:^L^ B#WT 

2 K&lfZ> Is^OVP 2 (4, 'L^^4^i£m^Hov>-C<7)R#j-vS^ i^lfi^^-To 

z<oKftm&. faw<owikKttj&Lx&mkto&tttt£* t $zit't&o pi 

^P2>l/^PUi5 0 -*U4, < ^^{ifjflLWrtMO^ 

[0 0 4 7] 

Ofc/hSfcM (0. 2mmlS) <o-t>+hii/^ > h-eMr^^^mi-^- 

[0 0 4 8] 
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$tL^M&W^t<OR|# ! S:^L^IlI5^«b*>^* «fc 9 ^fito^ftTv^ 

5ttt C t t-ct lio 
[0 0 4 9] 

iOiH-tvt^toi*!*, Itli$^AIii:J:f)Sii:^m, H 
6*3 J: trig 7 l±, ^*M±«^fi#-tr>'•9-i^^ > h-CSlSeSftfclfciftJ: «H#<b 
tL7tA HiS=Sr^i-|l|-C*or, HI6(iO. 6mmt§<7>-fe>"9-iU^ > b"Ci!!l5g$ 
tL^M^^<b#^ti/cA Hi, EI7(±1. Ommfi^-k y-^j^u^y bX"MfcZ 
XltzMMLfrbm-htltzk Iffi^^Lti/^ 0 m 6 £ «t X/m 7, ^CO. 2mm 

IRiD-kyy-x-u* y h-eaO^^tL^M^^H^n/cA Hit^^i-El 1 7 ti, -fe 
>-»fx. w > < £&fSt\ TOCo^tLTv^RiM't'^^^^ltL^ 

[0 0 5 0] 

H (Standard Deviation : S D) ^K^otv^I^TO^o 
[0 0 5 1 ] 

IU6 is J: |M 7 *#jSLT, -b^t^fOl^li, *.y*)rx-V *y \><T> 

otv^ii^So &-kyy-j^u?iy hfrb<D-ky-*rm-%-^&^ 



tBSE#2 004-3015870 



#H 2003-101602 



^-v: 15/ 



[0 0 5 2 J 

7 7°S 1 1 9 C^^^ttif KiMlI±<7>{£m£-fc>+^#t 
fc^) ^?><7)-b >-*Hf-5§-<7)M^£, SMUi^-bnil/^vh*?) 
±<D*y-*)-j^i/* y hfrt>(7)-ty-v-m-%<r>&frZWiEi-z>o 

[0 0 5 3] 

hj&»p><z>"fe>-»HB^-K:j: i9^m$tt^>A Hfio^jfrfc. m l 0 i/Z-ty^^u^ y 
[0 0 5 4] 

e>o-fe^-9-M-^-OM*Hlfeo*#|fm$^*A I1Sfc^£*>^^-oM&J£^ 
tfem-t&o MM&±<D*:yy-x.u*y hfrb<D*y*rm-%lzm'3< 

Allt, W}WfcW.±<D J ty-*)-j^]sj y Yfrh¥ftfc<n>%m.\zjbz>jzy*r3-v* y h 
i>f)O-t>t^:i^<AIIt<0|| (H9 H^£*i&A 1 isitKB 1 , is J: 
^IH 1 0 tC7F£tL£ A 2 is itKB 2 ) (O^O-b > tffoi^S^ 

t^Sit^o JilT'CIt A Ii3<££/A2 -HgffcLTAfcO^ Bli3<J:tfB2 

fztx.lt, (A + B) -e^-r^-t U ^ic (A2 + 
B2) tgif^^Htl^o 
[0 0 5 5] 

Z<D± 0 izM.*>Bt'k\'* HI 9 K^Stt£lfrlfc&K*tLT"-te >hJ-jc 
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o HI 9 tcisv^T(i, IftMi£±0-tr>^jf-^coM<^7!> ? D 1 -e^^Htv^o itt^ 
EI9 «t <0 k'ty-y-^-U* y MPS**/h$v^^tz(± x HI 1 0&c^£*i& «t 9 K-b> 
^jf-S^^^^D 2 (iD 1 «£ *) t/hS < x *>^«^<0£*JK£-v>j&*/hStt 

[0 0 5 6] 

^ v » £ m t> -t / * - * t , «e± <t) -t > -9- xn ^ $ *t ^msse n m $ n £ 

Ali^itoBlIt, Ell 1 is X tfm 1 2 H^-fo Ell Hi, MfrBE&^i 

mt>-fs^*-? t lxa im<7>&<?>m (±.7&<offi%t (a + b) ) *m^tz*&& 

, 012(±, I*S^^i*jf/^7 ^ - ^ LT A I fOl<D 2 (±5EO 
(A2+B2) ) ^fflv>/:^^^Ltv^o 
[0 0 5 7] 

£fflv>T, A 1 1it^MM«rfll^i-^-i: Wh^^^^o do J: ? fcffiM 

atc^v^Tm^^^^A i te£irtbi-& c: t ltv^ 0 

[0 0 5 8] 

±lWXf ';7°S 1 1 9 WttfiHiM^ov^, 3«7D-f 
J f- h ^fflv^TliltJo -t^t>ib. Ml 3 \,ZjjiZti& X n iz, $&#>H, CPU 
10 lit ^t'77°Sl 1 7 XfefcZtifzWlJUkMlzV 

&^;?wl^<bA;fr£;ft£M^^*o*v>T, A I fit A I c &j¥mi" h (S2 
0 1) o £<bK> HilIRfi±0-t>"9-iU> > h^C>9f56«)gEl*tC2ba 2oo-t> 
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OAIfAIa, A I b £Jfm-t&o 
[0 0 5 9] 

«=AIa-AIc, /? = A I b - A I c t5el£U C P U 1 0 1 li> 
a, /?£fftiiLT, a 2 +/? 2 £imt& (S 2 0 3) 0 -*Ui, II 1 2 K^WJ 
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